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We report a case of a 22-month old girl who presented with a ventriculoperitoneal shunt (VPS) infection,
secondary to herniation of a perforated Meckel’s diverticulum through a ventral abdominal wall defect
from a previous VPS revision. This is the ﬁrst description of the kind in the pediatric or surgical literature.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.Ventriculoperitoneal shunting of cerebrospinal ﬂuid (CSF) is the
standard operative management of pediatric hydrocephalus, with
several abdominal complications previously described including
cerebrospinal ﬂuid ascites, CSF pseudocyst, catheter migration and
intestinal perforation [1,2].1. Case report
The patient is a 22-month old girl, previous 25-week gestational
age premature baby, with history of ventriculoperitoneal shunt
(VPS) placement at 4 months of age for hydrocephalus secondary to
intraventricular hemorrhage. Her past history was signiﬁcant for a
previous methicillin sensitive Staphylococcus aureus VPS infection
at 6months of age requiring shunt revision at an outside institution.
She presented to our institution with a VPS infection that required
revision. During the revision, there was frank purulence noted
around the shunt and intra-operative culture results showed
Escherichia coli, Enterobacter cloacae, Prevotella species and vanco-
mycin resistant Enterococcus galvinarium from the VPS hardware,
and Klebsiella oxytoca from both the VPS hardware and CSF.
Although the peritoneal portion of the shunt was easily removedBY-NC-ND license (http://
h).
Published by Elsevier Inc. All righfrom the abdomen, the proximal catheter was unable to be
removed so a temporary external ventricular drain was placed. She
was initially started on intravenous cefepime and vancomycin, and
was subsequently managed with intravenous ampicillin, cefepime,
andmetronidazole. The polymicrobial nature of the infection raised
concerns for an intra-abdominal process, and an abdominal ultra-
sound was obtained. The abdominal ultrasound was normal and
only demonstrated a heterogeneous tract along the right anterior
chest to the right upper abdomen, which was consistent with the
site of prior VPS placement.
Ultimately, the temporary external ventricular drain was
replaced with a new VPS via a separate ventriculostomy and new
subcutaneous tract adjacent to the original. She was discharged
home after completing a 15-day course of metronidazole, 18-day
course of cefepime, and a 10-day course of ampicillin (discontinued
early due to neutropenia).
Three weeks later she presented with fussiness, decreased
appetite, and fevers. On physical exam she was noted to have
swelling and erythema over her right chest and neck, in close
proximity to the subcutaneous portion of her VPS (Fig.1). Her work-
up showed no evidence of shunt malfunction, and CSF cultures
were negative prior to resuming cefepime and metronidazole. A
chest radiograph demonstrated a normal course of the VPS; how-
ever, also showed loculations of air adjacent to the shunt tubing
(Fig. 2A). A follow-up ultrasound raised suspicion of a herniated
loop of small bowel through an abdominal wall defect into the
subcutaneous tract of the previous VPS. A CT scan of the chest andts reserved.
Fig. 1. Photograph of soft tissue swelling of chest wall (arrows) noted on physical exam at presentation.
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through an abdominal wall defect and extending into the right
lower neck. The existing VPS was noted to be intact and coursing
medially through a separate subcutaneous tract (Fig. 2B).
The patient underwent diagnostic laparoscopy and was found
to have a herniated Meckel’s diverticulum through the previous
VPS tract. The intact existing VPS entered the abdomen at a site
caudad to the herniation (Fig. 3A). The diverticulumwas unable to
be reduced laparoscopically and a skin incision overlying the
subcutaneous tract was made. The diverticulum was noted to be
densely adherent to the subcutaneous tissue and careful dissec-
tion was required. Eventually the dissection revealed a perforated
Meckel’s diverticulum (Fig. 3B) with an associated chest wall ab-
scess. The diverticulum was traced back to a ventral hernia defect
from the prior VPS tract. Through this hernia defect the Meckel’s
diverticulum was resected and a segmental small bowel resection
and primary anastomosis was performed. The ventral hernia
defect was then primarily repaired. The existing VPS was palpable
medial to the infected tract, but noted to be completely separate
from the inﬂammatory process.
Postoperatively the patient did well, without signs of wound
infection or VPS infection. She was discharged home on post-
operative day ﬁve on oral ciproﬂoxacin and metronidazole for a
total of a 14-day course. At one-month follow-up she was doing
well without further issues.
2. Discussion
Ventriculoperitoneal shunting of cerebrospinal ﬂuid is the
standard management of pediatric hydrocephalus, with severalig. 2. A) Chest X-ray showing rounded and ovoid collections of air tracking in subcutaneou
solid arrow), lateral to the VPS catheter (dashed arrow).abdominal complications previously described. These can be
related to migration of the distal VPS catheter, and reports have
included migration and extrusion via the anterior abdominal wall
[2], urethra [3,4], scrotum [5], mouth [6], and vagina [7]. Other
abdominal complications include CSF ascites and abdominal CSF
pseudocysts [1]. The current case presentation is the ﬁrst in the
literature to describe bowel herniation through a ventral fascial
defect secondary to previous VPS placement. Even more unusual is
that this was an incarcerated perforated Meckel’s diverticulum,
resulting in an anterior chest wall abscess.
The absence of abdominal symptoms in this patient may be, in
part, attributable to her young age and slight developmental delay,
but the evolution of this case remains unusual. Although it is
difﬁcult to deﬁnitively determine the sequence of events, in
retrospect it seems possible that the patient had early Meckel’s
diverticulitis at her initial presentation three weeks prior. This
mild abdominal inﬂammatory process may have been the source
of the VPS infection and would explain the polymicrobial culture
results, including enteric organisms. During that admission, when
removing the peritoneal portion of the infected VPS, it is also
possible that the distal tip of the catheter was adherent to the
inﬂamed Meckel’s diverticulum, which resulted in the structure
being pulled into the subcutaneous tract. The continued treatment
of the VPS infection with culture speciﬁc antibiotics may have also
resulted in adequate treatment of the Meckel’s diverticulitis.
Subsequently, the patient’s presentation with a chest wall abscess
may have been a result of the completion of antibiotics, and
perforation of the incarcerated Meckel’s diverticulum.
Retrospective radiology review of the heterogeneous VPS
tract noted on initial ultrasound now seems consistent with thes tissue of the chest wall (arrows). B) CT of chest showing bowel in anterior chest wall
Fig. 3. A) Intraoperative photograph showing small bowel (SB) coursing toward and away from the ventral defect (D) with the mesentery (M) splayed, and herniation of an anti-
mesenteric structure. The VPS catheter (C) is shown caudad to the ventral defect. B) Intraoperative picture of the perforated Meckel’s diverticulum dissected free from the previous
VPS tract.
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this case. Further imaging at that time may have been helpful.3. Conclusions
A VPS infection with enteric bacteria requires further investi-
gation for an intra-abdominal source, particularly in the pediatric
population that may not be able to provide a full history or have a
reliable physical exam. The differential diagnosis should include all
age-appropriate intra-abdominal pathology, including unusual
sources like a Meckel’s diverticulum.
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